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SEGMENT 1

MEASUREMENT AND VECTORS

Problem 1: Significant Digits

1. 0.50m

I

0.92m

1.006m

/
The dimensions of the trapezoid shown in the figure were measured with
different instruments. The area of the trapezoid should be written as:

Uow>
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]
o

Reading Assignment:

Review the Information Panel on significant digits in the P. & 8. for
Segment 1.




SEGMENT 1
MEASUREMENT AND VECTORS

Problem 6: Addition of Vectors

6. A plane travels 40 miles due north, then changes its course to a
direction of 37°east of north and travels for 50 miles. Finally it
travels for 30 miles due east. Its total displacement is:

A. 100 miles

B. 120 miles

C 100 miles at 37° east of north

D 120 miles at 37° east of north

Reading Assignment:
Halliday and Resnick: Ch. 2, Sect. 1-3

Semat and Blumenthal: Vol. I, Ch. 2, Fr 11-18, 36-40

Related Problems:

Schaum: Ch, 1, Nos. 1, 2, 14




SEQENT 1

MEASUREMENT AND VECTORS

Problem 10: Resolution of Vectors

> >
Find the components and of tge vector R, where vector R is the
resultant (sum) of the vectors K, B, and C. Use the coordinate system
indicated.

A. R, = A sinb Ry = A cosf
B. Ry =Bcos® Ry =A sind
. =B - A sinb =C - A )
C Ry sin Ry cos
D. R, = C - B cos® Ry = A - B sinf
Reading Assigrment:
Halliday and Resnick: Ch. 2, Sect. 3
Semat and Blumenthal: Vol. I, Ch. 2, Fr 34-36

Related Problems:

Schaum: - QP‘ 1, Nos. 10, 11, 1k




~ - SEGMENT 1

MEASUREMENT AND VECTORS

Problem 13: Dimensional Checking

13. A car moving at a constant rate R covers a distance D during
a time interval T. Its rate can be expressed in

A, Ft-min
B. sec per ft
C. yd per hr
D. mi-hr.

Reading Assignment:

Halliday and Resnick: Ch. 3, Sect. 9




SEGMENT 2

VECTOR MULTIPLICATION AND VELCCITY

Problem 1: Dot (Scalar) Product

y
1. (2,3) Four vectors &, B, € and D

K are shown in the figuge. I
The dot product (K + B)«(C - D)

(2,1) is equal to:

B X A. 16

B ~ B. 24

c (3,-1) c. -8

D. -24

(_21_2)

Reading Assignment:

Halliday and Resnick: Ch. 2, Sect. 4




SEGMENT 2

VECTOR MULTIPLICATION AND VELOCITY

Problem 6: Cross (Vector) Product

z
|
}
: Two vectors K and 3 are in
] the xy-plane. The magni-
| tude of is one unit and
k that of B is two units.

-> is another vector which is
C along the positive z-axis.

Find the product (Ax¥) - ¢.

y
aé )
Yy
A B

Reading Assignment:

Halliday and Resnick: Ch. 2, Sect., 4



L=

VECTOR HMi ¢+ AND VELOCITY

Problem 10: Average Speed and Average Velocity

10. A student drives due east at 80 mi/hr for one hour, then drives at
60 mi/hr for another hour due north, and then returns to the starting
point with a speed of 50 mi/hr. His average velocity (V) and average
speed (V) over the entire journey are:

A. 0, 60 mi/hr
B. 0,0

C. 30 mi/hr, 30 mi/hr
D. 60 mi/hr, O

Reading Assignment:
Halliday and Resnick: Ch. 3, Sect. 3, k4

Semat and Blumenthal: Vol I, Ch. 3, Fr 2-6, 17

Joseph and Leahy: Part I, Ch. 2, Sect. 5, Fr 1k-L46




SEGMENT 2

VECTOR MULTIPLICATION ANT' "“LOCITY

Problem 1k: Instantanecus Velocity

14. A particle moves in one dimension. Its position is described by
the equation :

x = a(2t-t2) + gt3
where a and B are constants. Given that the particle's position

changes from x = 3 m at t = 1 sec to x = 16 m at t = 2 sec, the
magnitude of the particle's velocity in m/sec at t = 3 sec is:

Reading Assignment:
Halliday and Resnick: Ch. 3, Sect. k4, 5

Semat and Blumenthal: ' Vol, I, Ch, 3, Fr 16-17

Joseph and Leahy: Part I, Ch, 2, Sec. 5, Fr 1L.55



SEGMENT 2

VECTOR MULTIPLICATION AND VELOCITY

“'em 17: Relative Velocity

17. A boat travels at the
speed of 8 mi/hr relative
to the water on a 1.5 mile
wide river which flows due
north at 10 mi/hr. A man
starting from a point on
the west bank wishes to
reach the east bank at a
point directly opposite to
his point of start. Since 3 ] & \f§ 3
the boat can not travel as ’
fast as the stream, it is
incapable of landing at the
destination point; consequent-
ly' the man must land down-
stream and run back. He runs
at the rate of 6 mi/hr.

Find the angle 6 at which

the man must head his boat to

BOAT
HEADING

reach his destination in N
minimum time. : .
w E
S
Reading Assignment:
Halliday and Resnick: Ch. 3, Sect. 4; Ch. k4, Sect. 6
Semat and Blumenthal: ' Vol, I, Ch. 3, Fr 7-15

ERIC

Aruitoxt provided by Eic:



SEGMENT 3

MOTION IN ONE AND TWO DIMENSIONS

roblem 1: Motion in a Veatical Direction
1. A rocket ascends with an effective, resultant constant acceleration

of 64 ft/sec . Five seconds after lift-off, however, its engine shuts
off. What is the highest altitude it reaches?

Reading Assignment:

Halliday and Resnick: Ch., 3, Sect. 8, 10, 11
Semat and Blumenthal: "Vol. I, Ch. 3, Fr 29-36
Joseph and Leahy: Part I. Ch. 2, Sect. 8, Fr 1-8, 25-3k4

Related Problems:

Schaum: o Ch. 4, Nos. 7, 8, 11, 12



SEGMENT 3

MOTION IN ONE AND TWO DIMENSIONS

Problem 6: Motion in a Vertical Direction

6. A batted vaseball leaves the bat in a vertical upward direction.
At the time of contact the bat was 5.0 ft above the ground. Four (4.0)
seconds later the ball lands on the plate. What is the highest point
above the ground that the ball reached? :

Reading Assignment:

Halliday and Resnick: Ch. 3, Sect. 8, 10, 11
Semat amd Blumenthal: Vol. I, Ch. 3, Fr 29-36
Joseph and Leshy: Part I, Ch, 2, Sect. 8, Fr 1-8, 25-34

Related Problems:

Schaum: ' Ch. 4, Nos. 11, 12




SEGMENT 3

MOTION IN ONE AND TWO DIMENSIONS

Problem 9: Motion in a Horizontal Direction

The distance between point A and
wall B is 3000 ft. A car can

develop a maximum acceleration of

15 ft/sec?, The maximum decelzration
that the brakes can provide is

30 ft/sec?. The driver of the car
wants to reach the wall B in the
shortest possible time, starting

from rest at point A. He uses

the full accelerating capacity of

v
ny
N
I
0 ERSSSSSSASS

v 4 the car. What is the shortest
A distance from B at which he must
apply the brakes if he is to avoid
crashing into the wall?
Reading Assignment:
Halliday and Resnick: Ch. 3, Sect. 8
Semat and Blumenthal: Vol. I, Ch. 3, Fr 26-28
Joseph and Leahy: . Part I, Ch. 2, Sect. 8, Fr 9-24, 39-U45
.-—Reldted Problems:

Schaum: ' Ch. 4, Nos. 1, 2, 5, 6




SEGMENT 3

MOTION IN OKE AND TWC DIMENSIONS

Problem 12: Projectile Motion

12. A ball is shot from the origin with an initial velocity of

17.5 m/sec at 53° above the horizontal. At the same instant, a second
ball is released from a point P
shown in the figure. 1In one
second (1 sec), the two balls

OP ~ collide in mid-air. What is the
{ altitude of the point P? (HINT:
: Consider the two balls as point
! particles.)
/8’ ~ -~ A. 5.6 m
/‘/ . \‘\ B. 20 m
/ AN C. 14 m
) \ D. 10 m

Reading Assignment:

Halliday and Resnick: - Ch. k4, Sect. 1-3

Semat and Blumenthal: Vol. I, Ch. 3, Fr 37-50

Joseph and Leahy: Part I, Ch. 4, Sect. 5, Fr 1-21; Sect. 6,
Fr 5-11

Related Problems:

Schaum: . Ch. k4, Nos. 17, 18




SEGMENT 3

MOTION IN ONE AND TWO DIMENSIONS

Problem 18: Projectile Motion

18. A cannon can project a shell with initial speed of 500 ft/sec.
Assume that the shell leaves the cannon at ground level, and that air
resistance may be neglected. Find the maximum range of the cannon

in miles,
Reading Assignment:
HalTiday and Resnick: Ch. L4, Sect. 1-3
Semat and Blumenthal: Vol. I, Ch, 3, Fr 51
Joseph and Leahy: Part I, Ch. 4, Sect. 5 Fr 1-21;

Sect. 6, Fr 5-11

Related Problems:

Schaum: Ch. L4, Nos. 18, 19




' SEGMERT &

NEWTON'S LAWS (F MOTION

Problem 1: Newton's First Law

1. A body must be in translational equilibrium if

A. it is acted upon by a constant force
B. 1t has a constant velocity

C. it has a constant acceleration

D. no friction forces are involved

Reading Assigmment:

Halliday and Resnick: Ch 5, Sect 1, 2
( Semat and Blumemthal: Vol I, Ch 2, Fr 19-22
Joseph and Leahy: Part I, Ch 3, Sect 8, Fr 27-36, 40-44




SEGMENT 4

NEWTON'S LAWS OF MOTION

Problem 2: Newton's First Law

2. A Particle is set in motion along a friction-
less horizontal surface at a speed of one foot

per second. What is 1ts speed after ten seconds?

Reading Assignment:
Halliday and Resnick: ChfS, Sect 1, 2

Semat and Blumenthal: = Vol I, Ch 4, Fr 1-6




SEGMENT 4

NEWTON'S LAWS OF MOTION

Problem 5: Newton's Second Law

5.

Please study the figure below.

A weightlifter pushes an 85-1b dumbbell vertically upward at a .
constant speed of 1 ft/sec. The magnitude of the force he applies to
the dumbbell

A.
B.
C.
D.

is greater than 85 1b

is equal to 85 1b

is less as the dumbbell rises
is more as the dumbbell rises

force due to pushing

force due to gravity (85 Ib)

Reading Aséignment: :
Ha¥liday and Resnick: Ch 5, Sect 3, 4
Semer and Blumenthal: Vol 1, Ch 4, Fr 3-7, 17, 18




SEGMENT 4

NEWTON'S LAWS OF MOTION

Problem 6: Acceleration Components in Projectile Motion

6. A projectile moves -in an x-y plane (horizontal-vertical). The only
force on the projectile is the force due to gravity, a force with magni-
tude w acting vertically downward. The mass of the projectile is m.
Which of the following sets of equations (based upon Newton's Second

law) is correct? Yy
A, ay = 0; ay = -w/m
-
B. ay = -w/m; a, = w/m 4 \ -
y | / \
C. a, =w/m; a, = -w/m /
X > y
; 0
D. ay = w/m; ay = 0
( X

Reading Assignment:
Halliday and Resnick: ch 4, Sect 2, 3; Ch 5, Sect 8

Semat and Blumenthal: Vol I, Ch 3, Fr 29,37,38; Ch 4, Fr 13,1




SEGMENT 4

NEWTON'S LAWS OF MOTION

Problem 11: Mass and Weight

11, Near the surface of the moon, objects fall with an
acceleration of 1.6 m/secz. What is the weight of a 3000
gram mass at the moon's surface?

Reading Assignment:

Halliday and Resnick: Ch 5, Sect 8
Semat and Blumenthal: Vol I, Ch 4, Fr 13, 14
Joseph and Leahy: Part I, Ch 4, Sect 3, Fr 1-17

Related Problems:

Schaum: Ch 5, Nos 1, 2




SEGMENT &4

NEWTON'S LAWS OF MOTION

Problem 16: Newton's Third Leaw

16. 1In the figure below, the reaction force to the force
exerted by the hand pulling on the rope is

A. the force of the rope on the block
B. the force of the block on the rope
C. - the force exerted by the block on the hand
D. the force exerted by the rope on the hand

Reading Assignment:

Halliday and Resnick: Ch 5, Sect 5
Semat and Blumenthal: Vol I, Ch 4, Fr 35, 36
Joseph and Leahy: = =  =«ceca---




SEGMENT &

NEWTON'S LAWS OF MOTION

Problem 21: Resnlving and Equating Forces

21. A force f, as shown below, of 10 nt pushes a 3-kg block along a
plane inclined at 30°. If ¥ is parallel to the horizontal surfate,
calculate the value of the normal force on the block.

m}

/1" 30°
W

Reading Assignment:
Halliday and Rew:. Sh 2, Sect 3, Ch 5, Sect 10
Semat and Blumenthal: Vol I, Ch 2, Fr 31-35

Joseph and Leahy: Part I, Ch 3, Sect 6, Fr 1-30




SEGMENT &

NEWTON'S LAWS OF MOTION

Problem 26: Forces in Equilibrium

26, Below, two stationary 20-1b blocks are shown attached to a spring
balance. The string connecting each block to the balance is massless
and the .pulleys (different radii) are also massless and frictionless.
What is the reading on the spring balance?

- .eo—(wmp' ‘)

( 201b 201b
Reading Assignment:
Halliday and Resnick: Ch 5, Sect 9, 10 _
Semat »nd RY¥: —athal- Vol I, Ch 2, Fr 9; Ch 4, Fr 7, 17




SEGMENT 4

NEWTON'S LAWS OF MOTION

Problem 29: Forces in Equilibrium

29. A mass «g 1is suspended from the ceiling by two cords, one
of length ! .nd the other of length 2 m. The distance between
the points sport on the ceiling is 2.5 m. What is the tension
in the 2~m ¢« (Note: dimensions shown form 3-4~5 triangle.)

A, 3k

B. 4n

C. 39.

D. 29.-

Reading Assignment:
Halliday and Resnick: Ch 5, Sect 10, Ex 3

Semat and Blumenthal: Vol I, Ch 2, Fr 38-40

Related Problems:

Schaum: Ch 3, Nos 1, 5




SEGMENT 4

NEWTON'S LAWS OF MOT:

Probl=m 32: Newton's Sec:nd Law

32. A sled of mass m slides dowr an icy slope that makes an
angle 6 with the horizontal. Asswming perfectly frictionless
conditions, derive general equatimms for:

(a) the acceleration a of tae sled
(b) the resultant (or total)} force R acting on the sled
(¢) the reaction force N acting on the sled

Reading Assigmment:

Halliday and Resnick: Ch 5, Sect 4, 8, 10
Semat and Blumc-thal: Vol I, Ch &4, Fr 23, 24
Joseph and Leahy: Part I, Ch 3, Sect 10, Fr 20-23

Related Problems:

Schaum: Ch 5, No 20




SEGMENT =

LINEAR MOTION; FRICTTIX

#-roblem 1: Newton's Laws of Motion

"+ e

1. In che fiz  1z=low, a force F of 90 mr accelerates three blccks
of mass my =27 .. @, = 30 kg, and m3 = 40 &z. What is the temsion

in the cord ccomeic iing my ami m,? (The plam= is frictionless.)

/"/7//76{////&//////////ﬁ///////fW//ﬂ/7/7/7/////’///////7///////////

A. Td nt
B. 40 nt
C. 90 w.
D. 30 nmy

Reading .Assignment:

“rday and Resnick: Ch 5, Sect 4, 5, 10

Related Problems:

Schaum: Ch 5. No 14




SEGMENT 5

LINEAR MOTION; FRICTIDN

Problem 2: Newton's Lzws of -“ztion

2. Referring to the figure, what is the acreleraxsimn of m,? Assume
the idealized conditions of a frictionless t=ble amc-massless pulley
and cord., Be sure to draw a free-body diagram ami ™ use a consistent
sign convention.

)

7777777777 7777777777

m;=4kg
mo=2kg
m2
Reading Assignment:
Halliday and Resnick: Ch 5, Sect 10 ex 6 —
Semat and Blumenthal: Vol I, Ch &4, Fr 20-22
Joseph and Leahy: Part I, Gh 3, Sect }0, Fr 85-89

Related Problems:

Schaum: Ch 5, ¥o:.21




SEGMERT 5

ZINEAR MOTION; FRICTTION

Probl=er 5: Coefficients of Froictizm

5. 1In the diagram, you czn s=e a 30 1b block om an inclined plane with
coefficicnt of kinetic friction wy = 0.40 and coefficiemt of static
friction ug = 0.60. What will the block do when released from rest?

A. Tremain ac rest
B. 'slide with constant velocity down the piliane
C. :@acceleraize down the: plane

Remading Assignment:
Halliday and Resmicks: Ch 6, Seer 1, 2

Related Problems:

Schaum: Ch 5, Nos 1&, 20




[EEeS. MOTIOK; FRICTION

Problem 10: _‘riction on an Inclimmd Plane

10. Refer to =me diagram in-s=oblem 5. The

I block slides dmwwm the plame inciined at 30°
with constant welocity. What s tme coefficient

of kinetic frimtion?

Reading Assignmemnc:

Halliday =nd Besnick: Ch 6, Sext 1, 2

Relmted Prmiblems:

Sch=am: Ch 5, Nos 18, 20




SEGMENT 5

LINFAR MOTION; FRICTION

Problem 7.: Frictionm on @ VerticaZ? Plame

11. The truck shown im zhe diagram accelerates @t 30 m/sec? with a
20-kg Dlock stuck to the= back door as 2 reswlt of the frictiom between
ir a2 the door. The cmeefficients of static ami kinerdic friction are
0.5 amd 0.5 respectivelwr for all sorfaces imside the twuck. TIf the
truck begins to reduce fts acceleration, at what acceleration will the

block begin to Zall? >

-

Headitme ANnetpmment :
Halliday ani  Resmick: .Ch 6, Skt 1, 2

Semat and Blumemtiral : Vol I, Th 4, Fr 26-29, 31-33

Joseph and Leahy: Part I, €h 3, Sect 7, ¥r 17, 18, 26-30




SEEMENT 5

LINEAR MOTION; FRICTION

Problem 12: Friction on a Horizontal Plane

12.

m

In the dimgram, a force F of 136 nt pulls two blocks along a horizontal -
surface (m; = 10 kg, m, = 20 kg). The coeffirtenss of static and kinetic
friction for all surfaces are 1g = 0.055 and wy, = 35.040.

True or false? Block one will move to the left reldatiwe to block two.

Resdiing Assigmment:
Hallfday and Resnicics ch 6, Sect 1, 2

- Relatest Problems:

Schaum: Ch 5, Nesm IS, 16




SEGMENT 5

LINEAR MOTION; FRICTION

Problem 13: Friction on an Inclined Plane

13. As shown in the figure, a 6-pound weight on the inclined plane
(coefficient of kinetic friction between the weight and the surface

is g = 0.2) is connected by a light inextensible string to a 10-1b
weight. The string passes over an ideal frictionless, massless pulley.
What is the magnitude and direction of the acceleration of the 10-1b
weight?

6 pound weight

\ 10 pound weight

A. 8.7 ft/sec? upward
B. 15. ft/sec? upward
C. 16. ft/sec? downward
D. ‘7.4 ft/sec? downward

Reading Assignment:

Halliday and Resnick: Ch 6, Sect 1, 2
Semat and Blumenthal: Vol I, Ch 4, Fr 31-33
Joseph and Leahy: Part I, Ch 3, Sect 7, Fr 26-30

Related Problems:

o | Schaum: Ch 5, Nos 19, 21, 22




SEGMENT 5

LINFAR MOTION; FRICTION

Problem 18: Accelerated Vertical Motion

18. In the figure below, a man is standing in an elevator
which is initially stationary. The weight scale under the
man reads 160 lb. = The elevator then accelerates upward at
5 ft/secz. What is the new reading on the scale?

Reading Assignment:

Halliday and Resnick: Ch 5, Sect 10 ex 8
Semat and Blumenthal: =  «-e-cec-we-
Joseph and Leahy: Part I, Ch 3, Sect 9, Fr 38, 39, 52

( :

.Related Problems:

'Schaum: ' Ch 5, No 11




SEGMENT 6

UNIFORM CIRCULAR MOTION

Problem 1: Relation Between Linear and Angular Quantities

1. The rim of a rotating bicycle wheel has a tangential
velocity of 30 m/sec. If 0.5 m is the radius of the
rotating wheel, how many revolutions per.minute (rev/min)
would be recorded by a tachometer? (A tachometer is an

instrument used to measure revolutions per minute).

Reading Assignment:

Halliday and Resnick: ' Ch 4, Sect 4; Ch 11, Sect 5

Related Problems:

Schaum: Ch 9, Nos 2, 3, 4

SRR



SEGMENT )

UNIFORM CIRCULAR MOTION

Problem 2: Characteristics of Uniform Circular Motion

2. A particle moves at constant speed in a circular path of radius r.
The particle makes one complete revolution every second. Calculate the
acceleration of the particle if r = 0.5 m,

A. 19.8 m/sec

B. 12.6 m/sec?
c. 19.8 m/sec2
D. 1.98 m/sec2

Reading Assigmment:

Halliday and Resnick: Ch 4, Sect 4
Semat and Blumenthal: Vol I, Ch 6, Fr 1-3
Joseph and Leahy: Part I, Ch 5, Sect 3, Fr 1-36

Related Problems:

Schaum: ' Ch 10, No. 1




SEGMENT 6

UNIFORM CIRCULAR MOTION

Problem 8: Circular Motion

8. Two blocks are lowered by a winch made of two concentric cylinders.
The smaller cylinder has a radius of 0.04 m, and the larger cylinder
has a radius of 1 m. If the winch turns at 3 rev/min, what are the
vertical velocities of block one and block two (v1 and v2)?

T2
Reading Assignment:
Halliday and Resnick: Ch 4, Sect 4, Ch 11, Sect 5
Semat and Blumenthal: Vol I, Ch 7, Fr 1-16
Joseph and Leahy: Part I, Ch 5, Sect 3, Fr 1-10
Related Problems:
Schaum: Ch 9, Nos 2, 3, 4




SEGMENT 6

UNIFORM CIRCULAR MOTION

. Problem 9: Centripetal Force in a Horizontal Plane

9. The figure shows a mass m = 2 kg revolving in a horizontal circle.
The. mass is suspended from a string 98 cm in length. The motion of

the string traces out a cone. If the string makes an angle of 30° with
the vertical, how long does it take for the mass to make one revolution?

Reading Assignment:

Halliday and Resnick: ch 6, Sect 3

Related Problems:

Schaum: L Ch 10, No 4




SEGMENT 6

UNIFORM CIRCULAR MOTION

Problem 1l4: Centripetal Force

14, A copper penny is placed 4 inches from the center of

a hi-fi record. The record plus penny are then placed on

a phonograph turntable (33:1/3 rev/min) and the switch is
turned on. The coefficient of static and kinetic friction
are 0.1 and 0.05 respectively. At what angular velocity
will the penny begin to slide?

Reading Assignment:

Halliday and Resnick: Ch 6, Sect 3, Ch 11,Sect 5
Semat and Blumenthal: Vel I, Ch 6, Fr 1-5
Joseph and Leahy: Part I, ¢h 5, Sect 4, Fr 1-10, 18-23

Related Problems:

Schaum: Ch 10, Nos 1, 2
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SEGMENT 6

UNIFORM CIRCULAR MOTION

Problem 15: Centripetal Force in a Vertical Plane

15. A man plans to perform the loop-the-loop with his bicycle at the
county fair (see the diagram below). The radius ¢ is equal to 10 ft.
What is the minimum speed at which he can safelv perform the stunt?

.A. depends on the man's mass
B. 12.2 mi/hr

C. 20 ft/sec

D. 9.6 mi/hr

Reading Assignment:

Halliday and Resnick: Ch 6, Sect 3

Related Problems:

S|
.

Schaum: ' Ch 10, No. 5




SEGMENT 6

TINIFORM CIRCULAR MOTION

Problem 16: Centripetal Force

16. A pobsled speeds around the curve shown in the figure below. The
curve has been well iced and can be considered frictionless. The

sled moves in a circular arc of radius = 100 m and banking angle of 30°;
what 1is 1its speed?

Curve: vieww from the top

Bebsled on banked curve .

Reading Assignment:

Balliday andi‘Resnick: Ch 6, Sect 3

Semat and Blammenthal: Vol I, Ch 6, Fr 7-9

Jaseph and ILieahy: Part I, Ch 5, Sect 4, Fr 1-10, 14-17
Related Problems: - :

Schaum: ch 10, No. 3




SEGMENT 7

WORK AND ENERREY

Problem 1: Defimitimxmf Work

1. A 2-kg particle is moving in a circle .with =n angular velocity of
10 rad/sec. The diameter of the circle Zms 1m. How mmch work is done
on the particle by the centripetal force doring eme revolution?

A, 400T j
B. 2007 3
c. 1007 j
D. Zero j

Reading Assignmemt.:

Halliday and Resﬁick: Ch 7, Sect. 1, Z
Semat and Blumenthal: Vol I, Ci 5, Fr 1-6
Joseph and Leahy: | Part I, Ch 7, Sect 1, Fr 1-13, 19, 24-41;

Sect 3, Fr 1-13
Related Problems:

Schaum: Ch 6, Nos. 4, 5




SEGMENT 7

WORK AND ENERGY

Problem 2: Work Done by a Constamt Force

2. A safe having a mass of 2 slugs is
moved up a 30° frictiomless inclfmed plane
for a distmmee of 15 ft. Calculate the

work deswe o the safe.

Reading Assignment:

Halliday and Resnick: Ch 7, Sect 1, 2
Semat and Blumenthal: Vol I, Ch 5, Fr 1%
Joseph and Leahy: Part I, Ch 7, ‘Sec:r:.l, Fr 24-41

Related Problems:

Schaum: Ch 6, No. 5




SEGMENT 7

WORK AND ENERGY

Pmoiblem 5: Work Done by a Varying Force

5. Amass m = 2 kg moves in the directimm of an applied force
varging with &tsplacement according tc tme equation

F = m(a + 8x?)

where & = m/secZ,B =15 m~! sec'z, amd x is the displacement.
Find the wetk done on the mass during the first 2 m of its journey.

A. 260 j
B. 130 j
C. 100 j
D. 20 j

Reading Assignment:

‘Halliday and Resnick: Ch 7, Sect 3




SEGMENT 7

WORK AXD ENERGY

Problem 10: Power Expemded by an Escalator

10. An escalator, inclined at 37° frem the horizontal, has a
motor that can defiver a maximum power of 1D hp. If the escalator
is moving ‘with a-constant Speed~of‘2:ft/8ec, what is the maximum
number of passengers, with an average weight of 150 1b, that the
escalator can hamdle?

:A. 30
B. 18
C. 41
b. 31
Reading Assignment:
Halliday and Resnick: Ch 7, Sect 7

Related Problems:

Schaum: : ch 6, No 18




SEGMENT 7

WORK AND ENERGY

Problem: 15: Projectile Motion and Kinetic Energy

15. A 2-kg particle is projected from ground level with

an initial velocity of 20 m/sec, at 68® above the horizontal.
Find the kinetic energy of the particle when it reaches its
highest altitude; i.e., where the vertical component of the
velocity is zero. (Neglect air resistance.)

Reading Assignment:

Halliday amd Resnick: Ch 4, Sect 33 Ch 7, Sect 5

Related Problems:

Schaum: ch 4, Nos. 11, 16, 18; ch 6, No. 8




SEGMENT 7

WORK AND ENERGY

Problem 18: The Work-Energy Theorem

18. A block is projected with an initial speed of

8 m/sec, down a frictionless plane inclined 45° from
the horizontal. Find the speed of the block after it
has traveled for a distance of 2.6 m along the incline.

(Use the work-energy theorem in your solution.)

Reading Assignment:

Halliday and Resnick: Ch 7, Sect 5, 6
Semat 'and Blumenthal: Vol I, Ch 5, Fr 10-11
Joseph and Leahy: Part I, Ch 8, Sect 1, Fr 1-27

. Reiated Problems:

Schaum: Ch 6, Nos. 13, 14




SEGMENT 7

WORK AND ENERGY

Problem 24: Composite Problem Involving Work,
Energy, and Prcjectile Motion

24. A 30-gm bullet, fired with a speed of 300 m/sec, passes
through a telephone pole 30 em in diameter at a point 2 m

above ground. The bullet's path through the pole is horizontal
and along a diameter, While in the pule the bullet experiences
an average force of 2500 nt. If air resistance is neglected,
at what horizontal distance from the pole will the bullet

hit the ground?

Reading Assignment:

Halliday and Resnick: - Ch 4, Sect 3, Ch 7, Sect 5

Related Problems:

Schaum: Ch 4, Nos.16, 17; Ch 6, No. 11




SEGMENT 7

WORK AND ENERGY

Problem 27: Composite Problem Involving Work and Energy

27. A constant horizontal force f, of magnitude 120 nt, is used
to move a 10-kg block up a plane inclined at 37° from the horizon-
tal. If the block starts from rest, and the coefficient of
kinetic friction between the block and the plane is 0.200, what

is the speed of the block after it has traveled 10 m along the

plane?
A. 6.56 m/sec
B. 9.55 m/sec
C. 12.8 m/sec
D. 3.76 m/sec
Reading Assigmment:
Halliday and Resnick: Ch 7, Sect 2, 5
Semat and Blumenthal: _ Vol I, Ch 5, Fr 1-6, 10, 11

Joseph and Leahy: Part I, Ch 8, Sect 1, Fr 18-27, 37-43.

— Related.Problems:

Schaum: o ~ Ch 6, Nos. 13, 15




SEGMENT 8

CONSERVATION OF "ENERGY

Problem 1: Work Done by Conservative Forces

1. The work-energy theorem states that the work done by the resultant
force on a particle is equal to the change in kinetic energy of the
particle, W = AK. If the resultant force is conservative, we also know
that the total energy of the particle does not change, AK + AU = 0. 1In
this case, which of the following statements is correct?

The work done by the resultant conservative force is equal to

A.

B.

the change in the potential ecnergy of the particle, W = AU
the change in the total energy of the particle, W = AE

the negative of the change in the total energy of the
particle, W = -AE

the negative of the change in the potential energy of the
particle, W = =AU

Reading Assigmment:

Halliday and Resnick: Ch 8, Sect 1, 2, 3




SEGMENT 8

CONSERVATION OF ENERGY

Problem 5: ConServation Of Energy

e T

5. A roller coaster moves at point A with speed v,. At Point B, the
coaster moves with speed (1/2) v,. ASsuming no frictional 1osses, what
is the he .,ut of point B above point A?

R e I e

A. 3 vol/8sg
B. ’7 vo?/8g
C. voz/Ag
D. 5 vo2/8g
e e e e e
Réading Assigmment:
Halliday and Resnick: Ch 8, Sect 3, 4
Semat and Blumenthal: vol I, ¢h 5, Fr 12'24
Joseph and Leahy: part I, Ch 8, Sect 3, Fr 1-29

Related Problems:

Schaum: ch 6, Nos. 9, 14



SEGMENT 8

CONSERVATION OF ENERGY

Problem 9: Potential Energy and
the Related Force Function

9, For a force

F = ~ky

where k is a constant, and for the

choice U=0 at y = Yos what is the
potential energy U(y) of a particle
located at an arbitrary point.y?

Reading Assigmment:

Halliday and Resnick: Ch 8, Sect 3, 4




SEGMENT 8

CONSERVATION OF ENERGY

Problem 13: Energy in Springs

13. A ball of mass m is dropped from rest onto
a spring‘with spring constant k. The maxiuum com-
pression of the spr;ng is x. TFind the height above
the uncompressed spring from which the ball was
dropped, assuming no friction at the time of impact.
A. (kx2/2mg) - x
B. (kx2/2mg) + x
c. (kxz/mg) - x

D. kx2/mg

Reading Assignment:

Halliday and Resnick: Ch 8, Sect 4
Semat and Blumenthal: Vol I, Ch 5, Fr 17-20, 25-29
Joseph and Leahy: Part I, Ch 8, Sect 2; Fr 30-36; Sect 3,

Fr 26-29




SEGMENT 8

" CONSERVATION OF ENERGCY

Problem 18: A Composite Problem Using Conservation of Energy

18.

@

R=10ft

.2234' : i 7

Compute the minimum height h from which a 10-1b block can be released,
in order that it will go around the loop without losing contact with
the track. Assume a frictionless track.

Reading Assignment: '

Halliday and Resnick: Ch 6, Sect 3; Ch 8, Sect &
Semat and Blumenthal: Vol I, Ch 6, Fr 1-4, 10-13; Ch 5, Fr 12-18
' Joseph and Leahy: Part I, Ch 5, Sect 4, Fr 1-10; Ch 8, Sect 3,
: Fr 26~29

Related Problems:

Schaum: | Ch 6, Nos. 7, 9; Ch 10, No. 5
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SEGMENT 9

MOTION OF THE CENTER OF MASS

Problem 1: Calculation of Center of Mass

1. The coordinates of the center of mass of the system
figure are

shown in the

b4
20 —= — @m;=4kg A. x=a; y=1.33a
I B. x=0.25a; y=a
1 C. x=a; y=0.75a
| D. x=0.75a; y=a
G {
|
!
|
m=2k é'“ =2kg
91 g 2 x
Y a
Reading Assigmment:
Halliday and Resnick: Ch 9, Sect 1

Semat and Blumgnthal: I

Joseph and Leahy: @ ~eeea-




SEGMENT 9

MOTION OF THE CENTER OF MASS

Problem 4: Calculation of Center of Mass

4., A piece of 3/4 inch plywood has been cut into the shape shown. If
uniform mass density and
thickness are ascumed for

y(ﬂ.) this piece of wood, then
. the center of mass is

located at the point
3 _ A. (0.9, 1.0)
B. (1.3, 1.3)
a2l c. (0.9, 1.3)
. D. (1.0, 1.3)
]-i‘
4 x (€t
1 2 (1)

Reading Assignment:

Halliday and Resnick: Ch 9, Sect 1




SEGMENT 9

MOTION OF THE CENTER OF MASS

Problem 6: Movement of Center of Mass

6. Two masses on a table are connected by a ‘rubber band. A constant
force of 30 nt is applied to the right mass as shown. The coefficient of
kinetic friction between each mass and the table is u = 0.2. The left '
mass is 10 kg and the right mass is 15 kg. What is the acceleration of
the center of mass when both masses are moving to the right?

rl;;bb r
10 kg an 15 kg ‘—-—P_SO nt

2w e o s iy A . S 2 Y S S i 0 e e e vy

Reading Assigmment:

Halliday and Resnick: Ch 9, Sect 2

Semat and Blumenthal:

Joseph and Leahy:



Problem 1:

SEGMENT 10

LINEAR MOMENTUM

The Momentum of a Particle

l.

A2

-kg block slide: along the frictionless track shown in the figure.

If the block's speed at
point A is 10 m/sec, what
is the momentum in kg-m/sec
of the block at point B?

Halliday and Resnick:
Semat and Blumenthal:

Joseph and Leahy:

Schaum:

Reading Assignment:
Ch 8, Sect 4; Ch 9, Sect 3“
Vol I, Ch 5, Fr 12-18, ch 4, Fr 37

Part I, Ch 8, Sect 3, Fr 26-29,.Ch 6,
Sect 2, Fr 9-15

Related Problems:

Ch 8, Nos 1,2,3



Problem 5:

U § pi

SEGMENT 13-

gy et

LINEAR MOMENTUM

Momeatum of a System of Particles

5. Two particles of mass 2 kg and 3 kg respectively, are moving with a

speed of 10 m/sec due east.
a speed of 25 m/sec due north. Determine the velocity of the center of
mass, V., of the system of three particles.

A third particle of mass 2 kg is mcving with

Joseph and Leahy:

A. 10.1 m/sec at 45° N of E
B. 20.2 m/sec at 37° N of E
C. 10.1 m/sec at 37° N of E
D. 20.2 m/sec at 45° N of E
Reading Assignment:
Halliday and Resnick: Ch 9, Sect 4
Semat and Blumenthal: ' ———




SEGMENT 10

LINEAR MOMENTUM

Problem 10: Newton's Second Law in Terms o Momentum

10. The total mass of a system is 3 kg and the
magnitude of the system's momentum is changing
at the rate of 15 kg-m/secz. What is the
magnitude of the net external force exerted on

the system?

Reading Assigmment:

Halliday and Resnick: Ch 9, Sect 3, 4

Semat and Blumenthal: Vol 1, Ch 4, Fr 37-38

Joseph and Leahy: Part I, Ch &, Sect 3, Fr 45-56




SEGMENT 10

LINEAR MOMENTUM

Problem 13: Conservation of Momentum

13. An 8-ton, open-top freight car is coasting at a speed
of 5 ft/sec along a frictionless horizontszl track. It sud-
denly begins to rain hard, the raindrops falling vertically
with respect to ground. Assuming the car tw be deep enough,
B0 what the water does not spatter over the top of the car,
what is the speed of the car after it has collected 4.5 tons

of water?
Reading Assigmment:
Hallid#y and Resnick: Ch 9, Sect 5, 6
Semat and Blumenthal: Vol I, Ch 4, Fr 41-44
Joseph and Leahy: Part I, Ch 6, Sect 8, Fr 28-35,

54-58

Related Problems:

Schaum: B Ch 8, Nos 3, 6




SEGYENT 11

IMPULSE AND COLLISIONS

Problem 1: Definition of Impulse

1. An impulsive force proportional to time is applied to a block.
The constant of proportionality is k, and the total time during which
the force is applied is T. Assume that at time t = O, F = 0. Vhat
is the magnitude of the total impulse?

A, (D)kT2
B. FT
C. kT2

D. ($)(13/k)

Reading Assigmment:

Halliday and Resnick: Ch. 10, Sect. 2
Semat and Blumenthal: Vol. I, Ch. 4, Fr 38-k4o0
Joseph and Leeghy: Part I, Ch. 6, Sect 1, Fr 1-31

Related Problems:

Schaum: ' : Ch. 8, No. L



SEGMENT 11

TMPULSE AND COLLISIONS

Problem 5: TImpulse and Momenbtum

5. A baseball is thrown by a pitcher at 90 mi/hr toward the strike
zone. The batter hits a line drive, reversing the original direction
of the ball's motion. If the ball weighs 4 oz., is in contact with
the bat for 0.0L sec., and leaves the bat at 150 mi/hr, what is the
magnitude of the average force on the ball during the time of contact?

Reading Assigmment:

Halliday and Resnick: Ch. 10, Sect. 2, 3
Semat and Blumenthal: Vol. I, Ch. 4, Fr 38-40
Joseph and Leeahy: Part I, Ch. 6, Sect. 3, Fr 1-55

Related Problems:

Schaum: Ch. 8, No. L




'SEGMENT 11

TMPULSE AND COLLISIONS

Problem 11: Conservation of Linear Momentum

11. A machine gunner on the bow of a boat fires his gun horizontally.
The gun is firing 600 rounds per minute. Each shell weighs 2 ounces

and has a muzzle speed of 3200 ft/sec. The combined weight of the boat,
gunner, machine gun, etc., is one ton. Neglecting friction and assuming
the boat to be initially at rest, what is its speed after five seconds
of continuous firing?

A. 80 ft/sec
B. 10 ft/sec
c. 5 ft/sec
D. 2 ft/sec

Reading Assignment:

Halliday and Resnick: Ch. 9, Sect. 5, 6
Semat and Blumenthal: Vol. I, Ch. 4, Fr L1.45
Joseph and Leahy: Part I, Ch. 6, Sect. 4, Fr 638

Related Problems:

Schaum: Ch. 8, No. 5




SEGUENT 11
IMPULSE AND COLLISIONS

Troblem 15: Inelastic Collision in One~Dimension

.

15. A railroad car of mass 1000 kg is rolling down s track at 3 m/sec.
It strikes a stationary car ¢f mass 2000 kg8, If the twO cars couple
together, what is the speed of the combination after the collision?
(neglect friction)

A. 1 m/sec
B. O m/sec
C. 3 m/sec
D. 2 m/sec
Reading Assignment:
Halliday and Resnick: ch. 10, Sect. 3, b
Semet and Blumenthal: . vol, I, Ch, 4, Fr k143
Joseph and Leahy: parg I, Ch, 6, Sect. 7, Fr 14-33

Related Problems:

Schaum: ' Ch. 8, Nog, 1, 2



SEGMENT 11

IMPULSE AND COLLISIONS

Problem 18: Elastic Collision in One-Dimension

18. A steel ball of 2-kg mass (mp), moving to the right along a
horizontal frictionless surface at a speed of 4O m/sec., collides
head-on with another 2-kg steel ball (my) moving to the left at

20 m/sec. After the collision, m] recoils and moves to the left

at 20 m/sec. Assuming the collision to be perfectly elastic, in
which direction and with what speed will mp move after the collision?

" Reading Assignment:

Helliday and Resnick: Ch.,lo; Sect. 3, 4
Semat and Blumenthal: Vol. I, Ch. 4, Fr 4143
Joseph and Leahy: ’ Part I, Ch. 6, Sect. 8, Fr L3-46

: Rélated Problems:

Schaum Ch. 8, No. 8




" SEGMENT 12

COLLISIONS IN TWO DIMENSI NS

Problem 1: Elastic Collision in One Dimension

1. In a one-dimensional elastic collision between -two objects, mass

is initially at rest. If uj = 1 km/sec. and my = 2m,, what is the final

velocity of ml?

Reading Assignment:

Halliday and Resnick: Ch. 10, Sect. 3, 4
Semat and Blumenthal: _ Vol. I, Ch. 4, Fr hl-k2
Joseph and Lesahy: Part I, Ch. 8, Sect. 9, Fr 9-11

Related Problems:

Schaum: ‘ Cch. 8, No. 8




SEGMENT 12

COLLISICNS IN TWO DIMENSIONS

Problem 6: The Ballistic Pendulum

6. A 1/2-ounce bullet traveling horizontally with a muzzle speed of

1500 ft/sec strikes a
S5-pound block suspended
from a fixed point with
5-foot, massless, inex-
Q\ tensible cord. If the
\ bullet remains embedded
N\ in the block, how high
\ does the block rise?
\. (Neglect air resistance.)

N\
\
. \\
f'—"T
| :h::?
A. 5.00 ft u=1500 ftfs L—-
B. 2.18 ft - m,
C. 1.36 ft m, > — e —
D. 1.00 ft
/7
Reading Assignment:
Helliday and Resnick: Ch. 10, Sect. 4
Semat and Blumenthal: Vol. I, Ch. 4, Fr 41-43

Joseph and Leahy: Part I, Ch. 8, Sect. 8, Fr 1-25

Related Problems:

Schaum: -Ch., 8, Nos. 1, 3




SEGVENT 12

COLLISIONS IN TWO DIMENSIONS

Problem 10: Elastic Collision in Two Dimensions

10. A mass m; collides perfectly elastically with a stationary mass mz.'
After the collision the two masses move at right angles to one another.
What is the ratio m,/m)? (HINT: Choose ¥, along the x-axis and ¥,

along the y-axis.)

Reading Assignment:

Halliday and Resnick: Ch. 10, Sect. L4, 6

Related Problems:

Schaum: Ch. 8, No. 8




»SEGMENT 12

COLLISIONS IN TWO DIMENSIONS

Problem 14: Inelastic Collision in Two Dimensions

14. A 1000-kg auto moving north at 60 km/ar collides perfectly
inelastically with a 2000-kg truck moving east at 4O km/hr. How
much mechanical energy is dissipated during the collision?

Reading Assignment:

Halliday and Resnick: Ch. 10, Sect. 4, 6

Related Problems:

Schaum: R ' Ch. 8, Nos. 2, 6




SEGEIT 13
GRAVITATION

Problem 1: Grevitational Force Between Point Masses

1. - In the Bohr picture of the hydrogen atom, the electron revolves
about the groton in a circular orbit of radius 5.3 x 1011 m ang period
1.5 x 10-10 sec. The mass of the electron is ne = 9.1 x 10~32 kg, and

thet of the proton is my = 1.7 x 1027 kg, Calculate the gravitational
force of the proton on the electron.

Reading Assigrment:
Hallidey and Resnick: Ch. 16, Sect. 2, 3

Serat and Blumenthal: | Vol. I, Ch. 4, Fr h6-L7




SEGMENT 13
GRAVITATION

Problem k: Acceleration Due to Gravity

L. ' If a Martian were working on the law of universal gravitation by
considering that Mers acted as a particle attracting a Mariien apple

and a Martlan moon according to the same law, he could celculate the
distance of that moon from Mars on the assumption that the gravitational
attraction falls off as the inverse square of the distance from the
center of Mars. From measurements made on Mars he obgains g = 3.8 m./sec2
for the acceleration cf a falling apple, R = 3.4 x 10° m for the radius
of Mars and T = 2.76 x 104 sec for the period of Phobos (the larger of
Mars' two moons). What value would he obtain for the radius of Phobos!
orbit about Mars? (assumed circular)

A. 1,580 km
B. 9,500 km
C. 16,000 km
D. 17,500 km

Reading Assigrment:

Helliday and Resnick: : .~ Ch. 16, Sect. 2, 3

" Semet and Blumenthal: . Vol. I, Ch. 4, Fr 46-49

Related Problems:

Scheum: ' | Ch. 5, No. 25




SEGMENT 13
GRAVITATION

Problem 10: Inertial and Gravitetlonal Mass

10. 1Inertial and gravitational masses are conceptually distinet, .:lthough
experimentally the same. We use one sywbol, m, to denote both k’..: of
masses. In which of the following equations does m stand for gravitational
mass? '

—
oy =
n
=]
s}

e
b
it
N
2

Gm
6. g =
Rg2

7. U = ngh
8. T = 2nvm/k

A. All of them
B. Numbers 3, 5, and 7
C. Numbers 5, 6, and 7
D. None of them

Reading Assignment::
" Hallidey and Resnick: Ch. 16, Sect. L, 13
Joseph and Leahy: Part I, Ch, 4, Sect. 1, Fr 1-23




SEGMENT 13
GRAVITATION

Problem 1ll: Weight on a Rotating Planet

11. For a perfectly spherical Earth of radius 6.37 x 10° with its

axis through both poles, how much more (or less) would a 7O-kg men
weigh at either pole than he would on the equator? (Assume the weighing
to be done with a "massless" spring balance.)

A. he would weigh the same
B. 3.62 nt more
C. 2.36 nt more
D. 2.36 nt less

Reading Assignment:

Hallidaey and Resnick: Ch. 16, Sect. 5




SEGMENT 13

GRAVITATION

10 SEGMENT 13
Problem 15: Gravitational Field Strength

15.

Referring to the diagram, point P is midway along the line from the Earth
to the moon. %his line is normal to the radius vector from the sun to P,
so the Earth and the moon are equidistant from the sun. Neglecting the
effects of other members of the solar system, compute the gravitational
field strength at P, ' ‘

A. 1.25 % 1072 nt/kg; at an angle of 28° to the left of the
line going from P to the sun :

B, 1.25 x lO'z‘nt/kg; at an angle of 62° above the line going
from P to the moon

c. 5.9 x 103 nt/kg; directly toward the sun

D. 5.9 x 1073 nt/kg; directly away from the sun

Reading Assigmment:
Halliday and Resnick: ‘ Ch. 16, Sect. 8

Joseph and Leehy: Part I, Ch. 4, Sect. 3, Fr 1-58




SEGMENT 13

GRAVITATION

Problem 19: Gravitational Effects of Spherically Symmetric Mass Distribution

19. Consider a sphere of radius R and total mass M, having uniform mass
density. Calculate th~ gravitational field associated with this sphere
as a function of r, the distance of the field point from the center of
the sphere.

GM

A, vy =~ ;E-everywhere

B. ¥ = 0 for r <R; y = -~ %% for r > R
GM GM

C. y=- RS for r <Ry y= - 2z for r > R
GM GM

D.Y=—R2forr<R;Y=—;§:forr>R

Readiné Assigmment:

Hellidey and Resnick: Ch. 16, Sect. 6




SEGMENT 1L

GRAVITATIONAL POTENTIAL ENERGY

Problem 1: Gravitational Potential Energy

SUN

MOON

Referring to the dlagram, what 1is the work required to bring a spaceship
of mass m to the position P (halfway between the Earth and moon) from

infinity?

A.

Assume that the Earth, moon, and sun are stationary.

M M i
~Gal = + =+ k-
Tsp Tem Yem

sp em em

Mg M 2My M, M, Mm\

bad + + L] N
Gm <rsp rem rem D -Gm rsp + rem + rem /

Halliday and Resnick:

Reading Assigrment:
Ch. 16, Sect. 9, 10




SEGMENT 1k

GRAVITATICNAL POTENTIAL ENERGY

Problem 6: Gravitational Potenial

6. What is the gravitational potential at the point P (halfway between the
Farth and moon) in the diagram?
EARTH
./ rS
. : - P 4P fom
S — .
MOON
r - r 1
M M : il 2M 2K
A -c|os e Mo c. -G |-—=+ ¢ 4 A
[ Ysp Tem  Tem] [ Isp  Tem Tem
. - .
M 2M 2» M 2M
B. -G _.S_+___e.+.___l‘2 D. -G A ,e+Mm1
| “sp Tem Tem| | [Tsp Tem Yem]

Reading Assigmment:

Hallidey and Resnick: ' Ch. 16, Seet. 9
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SEGMENT 1L

GRAVITATIONAL POTENTIAL ENERGY

Problem 10: Conservation of Energy in the Gravitational Field

10, In the figure below, the gravitational field at point P is zeroj;
hence, a spaceship placed there would experience no force and would
remain there indefinitely if the Earth-moon system were a rigid body.
(A rigid body is a body whose parts have a fixed location with respect

" to each other.) Suppose that the Earth-moon system were a rigid body
and that the ecffects of all other celestial bodies were negligible;
with vhat speed would a rocket, aimed directly toward the moon, have
to leave the surface of the Earth in order that it would be "captured"
at point Py Express your answer in terms of the symbols in the diagram

below. |
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Reading Assignment:

Halliday and Resnick: - Ch. 8, Sect. 3,8; Ch. 16, Sect. 9, 10
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‘SEGMENT 14

GRAVITATIONAL POTENTIAL ENERGY

Problem 14: Escape Velocity

14, At what altitude above the Earth's surface is the escape velocity
(speed) from the Earth equal to 10 km/sec? (Take the Eerth's radius
equel to 6400 km end its mass equal to 6 x 102% kg.)

Reading Assignment:

Helliday and Resnick: Ch. 16, Sect. 9




